In Tab. 1 sind die experimentell bestimmten und die theoretisch berechneten Werte für K, Rb und Cs aufgeführt.
In recent publications 1 EIGEN and DE MAEYER have examined the experimental data on anomalous proton mobility in relation to the various theories of proton conductance. Whilst we are in general agreement with the conclusions of these authors concerning the mechanism of proton conductance in aqueous solutions, several points have been raised 1 which require clarification, as below.
The rate-determining step and rotation of H20 molecules
By estimating the relative rates of H20 dipole rotation between successive proton transfer events and of proton tunneling, we have sought to deduce the rate-determining step in proton mobility in aqueous acid solutions 2 . In this calculation, the dipole reorientation rate used was estimated from that found for relaxation in ice (c-10 6 sec -1 ). The choice of this figure has been questioned 1 and it has been suggested that a more appropriate rate might be that (viz. 10 11 sec -1 ) for relaxation in liquid water. However, in order to evaluate the ratedetermining step in proton mobility, we require to know for a given proton flux, the probability that a given water molecule in a chain of hydrogen-bonded water molecules in water will be thermally reoriented into a configuration favourable for rapid proton transfer by tunneling, between the moment of passage of one proton along this chain and that of the next in the same direction. In ice, the heat of activation for dipole rotation is about 3 13.3 kcal mole -1 , yet for water it is only about 4 3.9 kcal mole -1 at 0 °C. This difference is un- likely to be due to any appreciable dissociation of hydrogen bonds in water compared with that in ice since the heat of fusion of ice is only about one tenth the heat of sublimation of ice and even at the boiling point, the proportion of hydrogen bonds broken can only be small. Owing to the much higher proton concentration in water than in ice 5 it is more reasonable to interpret the dielectric relaxation behaviour in pure ice as being governed by "libration" -"free rotation" transitions in the absence of proton fields, whilst in the case of water, as being determined mainly by rotations of water molecules induced by the fields of H30 + ions which have arrived as neighbours to these water molecules by successive proton transfer events. Field-induced rotations would tend to be more numerous in water than in ice on account of the higher proton concentration in water and aqueous acid solutions than in ice. The heat of activation for relaxation in water and acid solutions can then be lower because the strong fields of the migrating protons assist the rotation of water dipoles by the mechanism discussed previously 2 . The relaxation rate of 10 11 sec -1 in water is therefore rather to be associated with these rotations induced by the fields of hydroxonium ions than with thermally induced rotations probably at non-ionic defect sites 6 which appear to occur in ice. It is, however, the rate of the thermally induced rotations, i. e.. those which occur between proton transfer events which is required for the purpose of evaluation of the rate-determining step in proton mobility in aqueous acid solutions. Although we have used the relaxation frequency for rotation of dipoles in ice, this does not imply that we regard the overall relaxation rate in water as the same as that in ice; experimentally, these rates differ in fact by a factor of about 10 5 .
The self-consistency of the proposed change of mechanism has been checked 4 by calculating the relative probabilities of relaxation by the field-induced mechanism, (I), and thermal reorientation mechanism, (II). Processes I and II can be shown 4 to have comparable rates at proton concentrations of the order of magnitude of 10 -5 g ion l -1 , i.e., similar to that for which the change of mechanism for proton mobility is indicated 2 ' 7 . 
The Potential Energy Barrier
The validity of the potential barrier used in our calculations 2 has also been questioned 1 on the grounds that for the proton jump distance taken (0.35 A, corresponding to an 0 -0 distance of 2.45 Ä), the considerations of HUGGINS 8 would indicate, in fact, no potential barrier for proton transfer between adjacent oxygen atoms. This conclusions seems to be unjustified since it appears that HUGGINS' treatment applies only to proton transfer between two oxygen atoms in the hypothetical case of OH . . . O and not, as we have considered 2 , to proton transfer from an H30 + ion to an adjacent water molecule. The potential barrier for the latter process is different from that for the case examined by HUGGINS since the interaction energies and the force constants relevant to the two cases are different, the bond energy between H + and H20 in H30 + being 180 kcal mole 1 and that in OH being 100 kcal mole -1 . 
The Probability of Proton Tunneling
Following our initial calculations 2 using a classical energy distribution of states for the OH bond, we have examined the effect of making a quantum sumation 10 as discussed by EIGEN and DE MAEYER 1 . The proton tunneling probability is found to be even greater than that calculated semi-classically so that our conclusions 2 regarding the rate-determining step in proton mobility in aqueous acids are unchanged.
